
National Aeronautics and

Space Administration

Lyndon B. Johnson Space Center
Houston, Texas 77058

(NASA-CR-151387} RESULTS OF SRB SEPARATION

TESTS USING THE 0°010--SCA_E SSV MODEL 75-0T_
IN T_E AEDC VEF TUNNEL _ (IA1q2}, VOLUME 3 "
(Chrysler Corp.} 909 p

N78-7181

Oaclas

00/16 02518

i_, iii"ijlin II_ =.t"i " - "" "
":i.=...m,,,.k,[ _;J_iilJU.[I[[[
•-" • ,' _,',r,-,:,_'':" "_'" " ,,i't'.,,i ,i ,"iii =-=III,, ',!_,ii_• !_t i= " i_ ii"l , "¢ E}11,t H,T ri, ,,, i]I T. i11=

SPAC_o,v,s,o._ CHRYSLERCORPORATION

/,--i%'ii-: ;-,>..

/% <o. %>\

:c /.. ,-kJ_l

"-<k::Ltt_,_



November 1977

DMS-DR-2346

NASA CR-151,387

VOLUME 3 OF 3

RESULTS OF SRB SEPARATION TESTS

USING THE O.010-SCALE SSV MODEL 75-OTS IN

THE AEDC VKF TUNNEL A

(IA142)

by

J. J. Daileda and J. Marroquin

Shuttle Aero Sciences

Rockwell International Space Division

Prepared under NASA Contract Number NAS9-13247

by

Data Management Services

Chrysler Corporation Michoud Defense-Space Division

New Orleans, La. 70189

for

Engineering Analysis Division

Johnson Space Center

National Aeronautics and Space Administration

Houston, Texas



WINDTUNNELTESTSPECIFICS:

Test Number:
NASASeries Number:
ModelNumber:
Test Dates:
OccupancyHours:

AEDCVKFV41A-KIA
IA142
75-OTS
August Ii through August 18, 1976
63.6

FACILITYCOORDINATOR:

L. L. Trimmer
VKFProjects
ARC,Inc.
Arnold Air Force Station
Tennessee 37389

Phone: (615) 455-2611X7377

PROJECTENGINEERS:

J. J. Daileda
J. Marroquin
Mail CodeAD38
Rockwell International
SpaceDivision
12214LakewoodBoulevard
Downey,CA90241

Phone: (213) 922-3785

AERODYNAMIC ANALYSIS ENGINEER:

L. C. Huang

Mall Code AC07

Rockwell International

Space Division

12214 Lakewood Boulevard

Downey, CA 90241

Phone: (213) 922-1526

DATA MANAGEMENT SERVICES:

Prepared by: Liaison--D. A. Sarver

Operations--J. E. Vaughn

Reviewed by: G.G. McDonald

/_. L. Gly_6",] Manager
Data Ope_t_ons

Concurrence :_'__ .u_ "_-_

N.rD. Kemp, Manager

Data Management Services

Chrysler Corporation Michoud Defense-Space Division assumes no respon-

sibility for the data presented other than display characteristics.

ii



RESULTS OF SRB SEPARATION TESTS

USING THE 0.010-SCALE SSV MODEL 75-OTS IN

THE AEDC VKF TUNNEL A

(IA142)

by

J. J. Daileda and J. Marroquin

Rockwell International Space Division

ABSTRACT

An experimental investigation (test IA142) was conducted in the

AEDC/VKF Tunnel A from August ll through August 18, 1976. The objective

was to obtain proximity force and moment data for the orbiter/external

tank and SRBs with booster separation motor (BSM) plume effects. Six-

component force and moment data were obtained on the orbiter/ET and

four-component force and moment data were obtained on each SRB. BSM

plumes were simulated with high pressure air exhausting through specially

designed nozzles.
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NOMENCLATURE

_S(B@L

AEDC

bref

BSM

CA
CI

%

%j

%

Cn

Cnj

c_

CN

cNj

c_T

CPB l,CPB2

CPc

Cref

MNEMONIC

BREF

CA

CBL

CI_

CLMJ

CLMT

CYN

CYNJ

CYNT

CN

CNJ

CNT

CPB1, CPB2

CPC

CREF

CY

CYJ

CYT

DEFINITION

Arnold Engineering Development Center

reference span, in.

booster separation motor

axial force coefficient

body axis rolling moment coefficient

pitching moment coefficient

BSM thrust pitching moment coefficient

pitching moment coefficient due to both BSM

thrust and aerodynamic effects

body axis yawing moment coefficient

BSM thrust body axis yawing moment coefficient

body axis yawing moment coefficient due to

both BSM thrust and aerodynamic effects

normal force coefficient

BSM thrust normal force coefficient

normal force coefficient due to both BS4

thrust and aerodynamic effects

base pressure coefficients

balance cavity pressure coefficient

reference chord, in.

side force coefficient

BSM thrust side force coefficient

side force coefficient due to both BSM

thrust and aerodynamic effects



NOMENCLATURE(Continued)

SYMBOL

CTS

ET

_ref

M_

MRP

PBI, PB2

P
C

Po

P_

q_

Re/ft

Sref

SRB

SSV

T o

T_

XNRPO/gl?

XNRPsRB

Xo

Xs, XB -

MNEMONIC DEFINITION

captive trajectory system

external tank

LREF reference length, in.

MACH freestream Mach number

moment reference point

PBI,PB2 model base pressures, psia

PC model cavity pressures, psia

PO tunnel stilling chamber pressure, psia

P freestream static pressure, psla

Q(PSF),_PSl) freestream dynamic pressure, psf_s_m_ -

RE/L unit Reynolds number, per foot

2
SREF reference area, ft.

solid rocket booster

Space Shuttle Vehicle

TO tunnel stilling chamber temperature, °R

T freestream static temperature, OR

von Karman Facility

XMRP longitudinal location of mated orbiter and

ETMRP, in. XT

XMRP longitudinal location of SRBMRP, in. Xs

XO

XS

orbiter longitudinal station, in.

SRB longitudinal station, in.



SYMBOL MNEMONIC

YMRPsRB YMRP

Yo Yo

Ys YS

_PSttB 2MItP

% m

Z s _

_SRB ALPHAB, ALpHAR

_ O/ET_ O/T BETA

l

_SRB BETAB, BETAR

8 a AIIRON

8BF BDFIAP

8e ELEVON

A x x

NOMENCLATURE (Continued)

DEFINITION

ET longitudinal station, in.

lateral location of mated orbiter and ET

MRP, in. YT

lateral location of SRBMRP, in. Ys

orbiter lateral station, in.

SRB lateral station, in.

ET lateral station, in.

vertical location of mated orbiter and

MRP, in. ZT

vertical location of SRBMRP, in. Z s

orbiter vertical station, in.

SRB vertical station, in.

ET vertical station, in.

mated orbiter and ET angle of attack, deg.

left, right SR_ angle of attack, deg.

mated orbiter and ET angle of sideslip, deg.

left, right SRB angle of sideslip, de E .

aileron deflection angle, deg.

body flap deflection angle, deg.

elevon deflection angle, deg.

longitudinal displacement of SRB nose

parallel to the XT axis, from its mated
position with the orbiter and ET, positive

downstream, in.
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NOMENCLATURE (Continued)

SYMBOL

AY

AZ

n_

AB

_p

Pj

n

Pa

Pc

MNEMONIC

Y, YR, YL

DALFA

DBETA

DELP

JET PC

LTFW, LTAFT

_I MDOT
MTR, MTL

PA

I PCHAR, PCHFR
PCHAL, PCHFL

DEFINITION

lateral displacement of right, right, left

SRB nose parallel to the YT axis, from its

mated position with the orbiter and ET,

positive to port, in.

vertical displacement of SRB nose parallel

to the ZT axis, from its mated position

with the orbiter and ET, positive down, in.

incremental pitch angle between O/ET and

SRB, degrees; Ae = eSRB - _O/ET

incremental sideslip angle between O/ET and

SRB, degrees; A8 = 8SR B - 80/ET (left SRB)

A8 = 80/ET - 8SR B (right SRB)

pressure differential between throat tap

and supply line on venturi used to measure

mass flow to simulated separation engines;

psia

chamber pressure of simulated BSM jets, psia

left SRB balance foward or aft gage

temperature, OF

total mass flow measured by venturi,
ib.-mass/sec.

total mass flow supplied to separation

engines in right and left boosters,
ib.-mass/sec.

pressure in supply line to venturi, psia

chamber pressures for right SRB aft or

forward engines, psia

chamber pressures for left SRB aft or

forward engines, psia



NOMENCLATURE(Concluded)

SYMBOL

Ps

T
a

QRB

FN

Fy

My

Mz

MNEMONIC

PHI, PHIL, PHIR

PSR, PSL

RTFW, RTAFT

TA

DEFINITION

left, left, right SRB model roll angles,

degrees

pressure in supply lines to separation

engines on right or left booster, psia

right SRB balance forward or aft gage

temperature, °F

temperature of air supplied to venturi, OR

orbiter

normal force (in Z direction), ibs.

side force (lateral direction), ibs.

pitching moment about Y axis, ibs.

yawing moment about Z axis, Ibs.
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INTRODUCTION

The space shuttle solid rocket boosters (SRBs) have small separation

motors (BSMs) in the extreme forward and aft sections which fire during

separation of the SRBs from the 0/ET. This action assures a positive

separation sequence. A series of three wind tunnel tests was conducted

in the AEDC/VKF Tunnel A on a 0.010-scale model of the space shuttle con-

figuration during SRB separation, with BSM plumes simulated with air jets,

to obtain proximity force and moment data for the orbiter, external tank,

and SRBs. This report presents results from the second test, conducted

from August ll through August 18, 1976. Results from the first test

(IA_0) are given in reference 8 while reference 9 presents the third

test (IA143) results.

Data were obtained at a Mach number of 4.5 and a Reynolds number of

(1.68 x 106). Test variables included orbiter/ET angles of attack and

sideslip, SRB angles of attack and sideslip relative to the orbiter/ET;

vertical, longitudinal, and lateral displacement of the SRBs from the

mated position; SRB roll angle; BSM plenum pressure; and Reynolds number.

Two base pressure measurements and one cavity pressure were obtained

in addition to the basic force measurement. Model (75-0TS) was used for

these tests.

Chrysler Data Management Services adjusted the original data while

this data report was being prepared for publication. Data for coefficients

Cy, Cn, and C£ in certain groups of runs were adjusted to correct a balance

zero shift which occurred during the test. Details of the adjustments are

in the Remarks section.



CONFIGURATIONSINVESTIGATED

The model was a 0.010 scale representation of the space shuttle

launch vehicle, designated 75-0TS. A model 72-0 wing was used for

simplicity because it was not instrumented as was the 75-0 wing but was

otherwise identical to the 75-0 wing. The wing represented a i_0 A/B

configuration. The orbiter fuselage represented a 140Cmodified config-

uration. The external tank model was built to VC78-000002lines with an

isentropic nose spike. SRBmodels were built to VC77-000002lines to

represent a modified vehicle 5 configuration. Figure 2a showsthe mated

configuration. Figure 2b showsthe orbiter configuration. Figures 2c

through f showthe external tank configuration and its protuberances.

Orbiter to tank attach hardware and feedlines are shownin Figures 2g

through i. The SRBis shownin Figure 2J. The models were fabricated

from stainless steel and aluminum.

The matedorbiter and external tank were mounted on the VKFTunnel A

captive trajectory system in an upright position. The AEDCVY109_78bent

sting was attached to the captive trajectory system strut and entered the

model through the orbiter base where it attached to the AEDC0.85-inch

diameter 4.00-Y-36-0_9 internal strain gage balance. The orbiter and

tank were rigidly attached to the orbiter. The SRB's were mounted on the

tunnel primary support system using the Rockwell W-1137A model support

assembly and W-1138A twin sting assembly. Forces and moments on each

SRBwere measured by AEDC h-component flow-through balances (4.00-Y-3_-

069 in the left SRB and h.OO-Y-3h-065 in the right SRB). Figure 2k shows

I0



CONFIGURATIONS INVESTIGATED (Continued)

a sketch of the model installat_on. Figure 3 presents photographs of the

installed models.

Booster separation motors (BSM) consisted of two four-nozzle clusters

located at the forward and aft end of each SRBas shown on Figure 2J.

Each nozzle was supplied with high pressure air through a co_aon plenum

for each cluster. The plenums were designed to provide simultaneous

firing of the forward and aft nozzles with identical plenum pressures.

Nozzle internal contours were designed to provlde _odel plumes simL_lating

f_,ll scale plur_es. External contours were made to maintain similitude

with full scale contours.

All three balances were calibrated by AEDC prior to the test. In-

tunnel check loadings were performed after installation to insure total

measurement system integrity. All transducers or thermocouples used to

measure base, cavity, sting, model plenum pressures and mass flow were

calibrated prior to the test.

Prior to the test, after the models were installed in the test

chamber, sting pressure was calibrated as a function of forward and aft

plenum pressures for each SRBmodel. A calibration of balance forces and

moments and mass flow as functions of sting pressure was then performed

for each SRBmoael. These calibrations yielded thrust tares for each

balance component and the average thrust for each BSM nozzle. Operating

pressures for the test were then defined using these thrust calibrations.

II



CONFIGURATIONS INVESTIGATED (Continued)

The orbiter model was designated as ORB, where:

ORB= B62 C12 E44 Flo MI6 R5 N89 NIO3¥SWlI6

The individual orbiter components were defined as follows:

Component Definition

B62 Body

C12 Canopy

E_ Elevon

FIO Body Flap

MI6 OMS Pod

N89 OMS Nozzles

NIO B MPS Nozzles

R5 Rudder

V8 Vertical Tail

WII 6 Wing

Reference Drawing

VLTO-OOOIhOC -202C, -205A, -200B,

-2OBA

VLTO-OOOIhOC -202B, -204

SAS/AERO/73-3&h

VL70-O00140C, VL70-355114

VL70-O08_O1, VLTO-O08_IO

SS-A01279

SS-A01687

VLTO-OOOIh6B, VL70-000095

VL70-O001hOC, VL70-OOOI46B

VLTO-OOOIhOA/B, VL70-O00200

The external tank was designated as ET, where:

ET = T35 AT28 ATI30 ATI31 FL10 FLIIFRIoFRlhFR15 FR16 FR17

FR18 FR19 PT23 PT25 PT26 PT29 PT33 PT39

Component

AT28

AT130

AT131

Description

Aft 0/ET attach structure per VL78-000063, VL78-000062B.

Forward 0/ET attach structure, per ICD-2-00001, Rev. B.

Aft O/ET attach structure cross-member, per ICD-2-O0001,
Rev. B.

12



CONFIGURATIONSINVESTIGATED(Continued)

Component

FLIo

F_l

FR_

FRIh

FRI 5

_16

FRI 7

_ml8

FRI9

PT2 B

_25

PT26

PT29

PT33

PT39

T35

Description

LH__ feedllne per VLT8-O00063, VLT8-000062B, VC78-000002.

LO2 feedline per VL78-000063, VL78-OOOO62B, VC78-000002.

Fairing, per VL78-000063, VL78-OOOO62B, Martln-Marietta

82600207000, VC78-000002

ET nose cable fairing.

ET nose fairing for PT39

L02 feedline (FLll) fairing.

L02 antigeyser-line (PT23) fairing.

Aft electrical-condult (PT25) fairing.

LH2 pressure line (PT33) fairing.

L02 recirculation line per VL78-000063, VL78-00006__B,
Martin-Marletta 82600207000, VC78-000002

Aft electrical line, per VL78-000063, VL78-OO0062B,

Martin-Marietta 82600207000, VC78-000002

LO2 pressure line, per VL78-000063, VL78-OOOO62B,
Martin-Marletta 82600207000

Electrical conduit, per ICD-2-OOOO1, Revision B.

LH2 pressure llne per ICD-2-O0001, Revision B.

ET nose probe, per ICD-2-O0001, Revision B.

Modified Vehicle 5 external tank per VC78-000002

The solid rocket booster was designated as:

SRB = $24 NIO I NIO 2 NI06 PS20 PS26 PS27 PS28 PS29 PS31 PS32

PS33 PS34 PS35

13



CONFIGURATIONS INVESTIGATED (Concluded)

where:

Component

NlO1

NI02

NI06

PS20

PS26

PS27

PSe8

PS29

PS31

PS32

PS33

PS3h

PS35

S24

Description

Forward booster separation motor nozzle block.

Reference: ICD-2-O0001, Revision B (Model Drawing

(SS-AO1690).

Aft booster separation motor nozzle block.

Reference: !CD-2-O000!, Revision B (Model Drawing

(SS-A01690).

SRB nozzle, per VL77-000066, VC77-OOOOO2D.

Electrical cable tunnel, per ICD-2-OOOOI. Revision B.

SRB aft attach ring, per ICD-2-O00OI, Revision B.

SRM nozzle actuator struts, per ICD-2-O0001, Revision B.

Aft booster separation motor fair_ng, per ICD-2-O0001,

Revision B.

Tiedown struts (4) per ICD-2-OO001, Revision B.

Command antenna (2) per ICD-2-O0001, Revision B.

Data capsule and camera, per ICD-2-00001, Revision B.

Intermediate structural rings (3), per ICD-2-O0001,

Revision B.

Aft cable housing, per ICD-2-00001, Revision B.

Aft structural ring, per ICD-2-O0001, Revision B.

Modified Vehicle 5 Solid Rocket Booster body.

14



TEST FACILITY DESCRIPTION

Arnold Engineering Development Center (AEDC) is an Air Force facility

located in Tullahoma_ Tennessee. The tunnel used, Tunnel A, is in the

yon Karman facility. Engineering and other technical operations in this

tunnel are conducted by contractor personnel of ARO, Inc.

Tunnel A is a hOx _O-in., continuous, closed circuit, variable

density, supersonic wind tunnel with a Mach number range of 1.5 to 6.0.

The tunnel is served by the main compressor system which provides
[

a wide range of mass flows and stagnation pressures up to a maximum of

200 psia.

The model may be injected into the tunnel for a test run and then

retracted for model cooling or model changes without interrupting the

tunnel flow.

@
15



DATA REDUCTION

Standard AEDC methods for computing tunnel parameters, balance force

and moments, and model attitudes were used. Six-component force and

moment data were recorded and reduced for the orbiter/external tank

balance. Vase an_! cavity pressure coefficients were computed but

corrections were not applied to the balance data. Four-component force

and moment data were recorded and reduced for each SRB balance. Thrust

tares were removed from these data and coefficients were calculated for

each SRB both with and without BSM thrust. Base and cavity pressures

were not measured. Attitude and position of all three model components

were corrected for sting/balance deflections.

The followin_ reference dimensions were used:

S_mbol

2ref, Cref,

bref

Sref

XMRPsRB

YMRPo/ET

YMRPsR B

%mPo/ 

Z_s_

Description

reference length, chord,

span, in.

Model Scale Full Scale

SRB longitudinal location of

MRP, in. X s

orbiter/ET lateral location of

MRP, in. YT

SRB lateral location of MRP, in.

Xs

orbiter/ET vertical location of

MRP_ in. ZT

SRB vertical location of MRP,

in. Zs

16

orbiter/ET longitudinal locat_on

of MRP, in. XT

reference area, ft. 2 0.269 2690.0

10.97 1097.0

12.585 1258.5

0.0 0.0

0.0 0.0

12.903 1290.3



REMARKS

Several changes were made to the test hardware and the tunnel in-

stallation from the initial entry (test IAh0).

(1) A clutch-face yaw adapter replaced the yaw pin/plate used

with the W-1115-S-3 housing. The clutch-face was fabricated

by AEDC and provided for 5-degree yaw increments.

(2) A longer docking spike was fabricated by AEDC to facilitate

docking measurements for Am = -8 ° test conditions.

(3) As a means of decreasing blockage, a new sting arrangement

was investigated for mounting the O/ET to the CTS. This

change moved the O/ET up in the wind tunnel relative to the

CTS so that the separation rig could be raised toward the

centerline of the wind tunnel.

(h) Marotta valves were installed in the high pressure air supply

lines to each SRB. These valves provided the capability of

running jet-on for either one or both SRBs.

The following test anomalies were observed during test IAlh2:

(1) Tunnel Blockage. Blockage was encountered at mO/T = 15,

BO/T = 15 at Am's of 0 and -_ degrees when both left and

right BSM jets were on. This problem was avoided by obtaining

jet-on data at these a, B conditions for only one BSM operating

at any time.

No other blockage conditions were encountered, even at the

same combinations of a0/T and BO/T where blockage occurred

17



(2)

(3)

REMARKS (Continued)

during IA40. It is believed that this is due to the change

in model installation which permitted the SRBs to be located

closer to the center of the wind tunnel.

Mass Flow System. Marotta valves were installed in the mass

flow system to provide for on/off operation of the BSM Jets.

Unexpected large flow restrictions through these valves made

it necessary to install a second set of Marotta valves in

parallel with the first. Even with two valves for each SRB,

a pressure level of 1500 psi could not be obtained in the

SRB stings. Therefore, 1500 psi data were obtained with the

Marotta valves removed from the system.

Thrust calibrations: Repeat thrust calibrations during the

4th shift of the test did not agree with previous calibra-

tions. During the 5th shift, a ruptured filter was located

in the high pressure air system and was replaced. Following

the 5th shift, the SRB models were removed from the stings and

disassembled. Large concentrations of fine dirt particles

were removed from the air system. A few broken pieces of

O-ring were also removed from in between the model balance

adapter and the outer shell. After this, thrust calibrations

again repeated those obtained prior to the test. The effect of

the disagreement between thrust calibrations on coefficient

accuracy will be assessed during post-test data analysis.

18



REMARKS (Concluded)

A balance zero shift occured in two increments, about 80

counts for groups 475-619 and 130 counts for groups 620-1108.

Chrysler Data Management Services was notified of the shift

in October 1977 (ref. 10). Accordingly, an adjustment to the

orbiter/external tank aerodynamic coefficients was made by

subtracting the following increments from the original data:

Groups 475-619

Groups 620-1108

Cy Cn C_

0.020 -0.003 0.004

0.032 -0.005 0.007

Adjusted data are published in this report.

19
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DMS-DR-2293, "Results of SRB Separation Tests Using the 0.010-Scale

SSV Model 75-0TS in the AEDC VKF Tunnel A (IA40)."

DMS-DR-2354, "Results of SRB Separation Tests Using the 0.010-Scale

SSV Model 75-0TS in the AEDC VKF Tunnel A (IA143)."

Letter from T. Best, proJ. eng., Aero. ProJ. Branch, AR0, Inc., AEDC#
Arnold AFS, Tenn., to J. E. Vaughn, Chrysler Corp. (Huntsville Elec-

tronics), Huntsville, Ala., dated Oct. 4, 1977

2O



TEST : IA142
i

!

TEST CONDITIONS

DATE :

REYNOLDS NUMBER DYNAMICPRESSURE STAGNATIONTEMPERATURE

MACH NUMBER (Re x 10"6)f9o%:_! (psfa) (degreesFahrenheit)

4.5 1.68 166 llO

t

BALANCEUTILIZED:
Orbiter/Tank - AEDC 0.85-inch diameter 4.00-T-36-059

RI_ - O.6_-Ineh _-m_ter flow th_Dn_b balance

O]_ITER/TJ_ BE COEFFICIENT
CAPACITY: CAPACI_"I TOLERANCE:

Normal Force 200 Ib 12_ ib

Axial Force 30 ib --

Side Force 200 ib 123 Ib

Pitching Moment 310 in-lb 451 in-lb

Rolling Moment i00 in-lb --

Tawing Moment 310 in-lb 4_1 in-lb

COMMENTS:
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TABLE Ill. MOREL DIMENSIONAL DATA

MODEL COMPONENT: ATTACH STRUCTURE - AT28

GENERAL DESCRIPTION: Rear orbiter to ET attach structure (left-hand and

right-hand) (two members)

MODEL SCALE:

DRAWING NUMBE_:

DIMI_PSIONS:

Diameter, In.

0.OlO

VL78-000063, VL78-OOOO62B

M]_4BER

#i

#2

X o

Yo

zo

x_
Y_

z_

Xo
xo

%

xT

z_

FULL SCALE

1317. O0
- 96.50 (LH)

%. 5o (RH)
267.50

2058.0
- 96.5o (_)
96.50 (R_)
515.50

1317.o
- 96.5o(_)

96.5o (a_)
267.50

1872.0

- 125.68(_)
125.68 (_)
50_-.5

11.5

15.5

MOEBL SCALE

13.170
- o.965

0.965
2.675

20. 580
- 0.965
o.965
5.155

13. iTO
- 0.965
0.965
2.675

18.720
- 1.257

1.257
5 .o_-5

O. 115

0.155
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TABLEIII. MODELDIMENSIONALDATA(Continued)

MODELCOMPONENT:

GENERALDESCRIPTION:

structure).

A_TACHSTRUCTURE- ATI30

Forward orbiter/ET attach structure (2 members

MODELSCALE:0.010

DRAWINGNUMBER:SS-A01692

DIMENSIONS: MEMBER

Orbiter attach point #i

Tank attach point

FULL SCALE MO_ SCALE

Xo 388.9 3.889

7o o (_H) o
o (RH) o

Zo 283.8 2.838

XT 1129.9 11.299
7T o (i_) o

0 (RH) 0

ZT 620.3 6.203

_ 388.9 3.889_2.75 (u_) ._275
_2.75 (RH) .4275

ZT 227.5 2.275

Xo 1129.9 11.299

7o 42.75 (LH) .4275
42.75 (_H) .4_5

zo 564.o 5.64o
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TABLEIII. MOIEL DIMENSIONAL DATA (Continued)

MO_L COMPOmmTr: A_rAC_ S_UC_JRE - AT131

GENERAL DESCRIPTION: Aft 0rblter/ET attach structure

MODEL SCALE: 0.010

DRAWING NbMBER: SS-AO1692

DIM_SIONS:

Upper attach point:

ETattach point:

X o

_o

Zo

x_

x_

Xo

_o

Zo

FULL SCALE MO_ SCALE

13.17o

•87_

2.675

20.580

.874

6.0_o

20.580

•140

1.725

13.17o

•lhO

2.9o
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TABLE III. MOE_L DIMENSIONAL DATA (Continued)

MO_L COMPO_mT: BOOX - B62

GENERAL IESCRYPTION: Configuration 140 C orbiter fuselage, MCR 200-R h.

Similar to 140 A/B fuselage except aft body revised and improved mid-

body-wing-boot fairing, Xo = 940 to Xo = 1040.

MODEL SCALE: 0. 010

DRAWING NUMBER: VL70-O00140C, -000202C, -000205A, -0002OOB, -0OO203A.

DIMENSIONS:

Length (IML: Fwd. Sta. Xo = 238), In.

Length (0ML: Fwd. Sta. Xo = 235), In.

Max Width (@ XO = 1528.3), In.

Max Depth (@ Xo = 1464), In.

Fineness Ratio

Area - Ft2

Max. Cross-Sectional

_JLL SCALE MOIEL SCALE

129o.3 12.9o3

1293.3 12.933

26h.0 2.64o

250.o 2.5OO

_.899 4.899

340.885 .03&o9
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TABLE III. MDEEL DIMENSIONAL DATA (Continued)

MOE_L COMPONE_: CANOPY - C12

GENERAL DESCRIPTION: Configuration 140 C orbiter canopy, vehicle cabin

No. 31 updated to MCR 200-R 4. Used with fuselage B62.

MODEL SCALE: 0.010

DRAWING NL_BER: VL70-O00140C -000202B, -000204

DIMMIONS:

Length (Xo = 434.643-578), In.

Max Width (@ X° = 513.127), In.

Max Depth (Zo = 501 to 4_9.39), In.

FULL SCALE

143.357

152.412

51.61

MOIEL SCALE

1.434

i.524

O. 516
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MO_EL COMPONENT: ELEVON -E4_

GENERAL IESCRIPTION: 6.0 in F.S. gaps machined into E26 elevon. Flapper

doors, centerbody pieces, and tipseals are not simulated. (Data are for
one of two sides).

MODEL SCALE: 0.010

DRAWING NUMBER:

D_4ENSIONS:

Area, Ft 2

Span (equivalent), In.

Inb 'd equivalent chord, In.

Outb'd equivalent chord, In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord

At Outb' d equiv, chord

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

Hingellne

Area Moment (Product of Area & c), Ft 3

Mean Aerodynamlc Chord, In.

FULL SCALE MODEL SCALE

210.00 0.021

349.2 3._92

118.o 1.18o

55.19 0.552

o.2o% o.2o_

o. _oo_ o. _x)_

0.00 0.00

= lO.O56 - lO.O56

0.00 O.O0

1587.25 0.00159

90.7 0.907
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: BODY FLAP - FIO

GENERAL DESCRIPTION: Configuration 140 C body flap.

at Xo= 1532, Zo = 238.

Hingeline located

MODEL SCALE: 0.010

DRAWING NLI4BER: VL70-O001_OC, VL70-355114

DIM_WSlONS:

Length (Xo = 1525.5 to Xo = 1613),In.

Max Width (@ L.E., Xo = 1525.5), In.

Max Depth (Xo = 1532), In.

Fineness Ratio

Area - Ft 2

Max. Cross-Sectlonal (@H.L.)

Planform

Wetted

Base (xo = 1613)

FULL SCALE MO_ELSCALE

87.5o o.875

256.OO 2.56O

19.798 0.198

_.89
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TABLEIll. MODELDIMENSIONALDATA(Continued)

MODELCOMPONENT: FEEDLINE- FLI0

GENERALDESCRIPTION:LH2 feedline on upper left-hand side of T35

MODELSCALE:

DRAWING Nb_4BER:

D_SIONS:

Leading edge at:

O.010

VL78-00006 3, VL78-OOOO62B

FULL SCALE

Trailing edge at:

MODr.L SCALE

Line diameter (17.0 I.D.)

XT 2071.5 20.715

YT - 70.0 - 0.700

ZT 573.934 5.739

xT 2o81.8 2o.818

YT - 70.0 - 0.700

ZT 584.059 5.841

18.160 0.182
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TABLE Ii'I. M01EL DIMENSIONAL DATA (Continued)

MOEEL COMPONEnt: FEEDLINE - FLII

GENERAL DESCRIPTION: LO2 feedline on upper right-hand side of T35.

MODEL SCALE:

DRAWING Nb_BER:

DI_K_SIONS:

Leading edge at:

Trailing edge at:

0.010

VL78-00006 3, VL78-OOOO6P_B

SCALE MOEBL SCALE

Line diameter (17.0 I.D.)

XT 1000.667 10.007

YT 70.O0 O.7O0

150.519 1.505

XT 2071.5 20.715

YT 70.00 o.7oo

Z_ 573.934 5.739

Centerline of line located radially at _ = i13°4 '

18.16 O. 182
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TABLE Ill. MOE_L DIMENSIONAL DATA (Continued)

MOE_L COMPONENT: FAIRING - FRIo

GENERAL E_SCRIPTION: Umbilical door fairing between aft ET/Orbiter

attach structure.

MODEL SCALE:

DRAWING ND_BER:

DIM_SIONS:

Leading edge at

Length

Width

O.010

VL78-O00063, VLT8-OOOO62B, Martin-Marietta 82600207000

XT

FULL SCALE MO_L SCALE

2052.0 20.520

193.O 1.930

15.00 0.150
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Component

FRIh

FRI 5

FR16

TABLE III. MODEL DIMENSIONAL DATA (Continued)

Definition

External Tank nose cable fairing per model
dwg. SS-AOI668-5 located at:

Model Scale

XT = 3.490---3.710

¢ = 31o31 '

Full Scale

XT = 349.00--_371.00

= 31o31 ,

External Tank nose probe fairing per model
dwg. SS-A01668-5 located at:

Model Scale Full Scale

XT = 3._13--_3.710 XT = 3_i.30--_371.00

External Tank L02 feedline (FII) fairing per model
dwg. SS-A01668-3 located at:

Model Scale Full Scale

XT = 9.820--_10.420 XT = 982.00.-.,,1042.00
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Component

FR17

FRI8

FRI 9

TABLE III. MODEL DIMENSIONALDATA (Continued)

Definition

External Tank LO2 antigeyser llne (PTo3)
fairing per model dwg. SS.A01668.3. _Scated at:

Model Scale

XT = 9.860--_10._60

= 33oh5, ¢ = 33o_5 ,

External Tank aft electrical conduit (PT25)
fairing per model dwg. SS-A01668_3. Located

Model Scale

XT = i0.670--_i0.820

¢ : 37o30,

Full Scale

x_ _ 986.oo-+lO_.OO

at:

Full Scale

xT = Io67.oo-.-_1o82,oo

= 37O3o '

External Tank LN2 pressure line (PT33)
fairing per model dwg. 8S-A01668-9. Located at:

Model Scale

XT = i0.600---.ii.269

= 3ooo,

Full Scale

xT = io6o.oo-+n26.9o

= 3oOo,
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TABLE III. MO_EL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: 0MS POD - MI6

GENERAL DESCRIPTION: Configuration lh0 C orbiter 0MS pod - Short pod.

MODEL SCALE: 0.010

DRAW'ING NL_4BER: VL70-ooShoI, VLTO-OOShlO

DIMENSIONS: FULL SCALE MODEL SCALE

Length (OMS Fwd. Sta. X o = 1310.5),In. 258.50 2.585

Max Width (@ XO = 1511), In. 136.8 1.368

Max Depth (@ Xo = 1511), In. 7_.70 0.7h7

Fineness Ratio 2. h84 2.48h

Area - Ft 2

Max. Cross-Sectional 58.86h 0.00589
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TABLE VII. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLES - N89

GENERAL DESCRIPTION: OMS nozzle in stowed position which is outboard

8 deg. and down 7 deg. from null position. Use with MI6.

MODEL SCALE: 0.010

DRAWING Nb_4BER: SS-A01279

DIM_2fSIONS:

Length - In.

Gimbal Point to Exit Plane

Diameter - In.

Exit (O.D.)

Gimbal Point (Station) - In.

Xo

Yo

Zo

Null Position - Deg.

Pitch

Yaw

FULL SCALE MOGUL SCALE

56.o O. 560

50.0 0.50

1518.O0 15.180

88.OO 0.880

492.O 4.920

15049 ' 15049 '

6o30 ' 6°30 '
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: SRB FWD. SEPARA_mION NOZZLE BLOCK - NloI

GENERAL DESCRIPTION: Fwd. separation nozzles for Vehicle 5 Configuration

solid rocket booster.

MODEL SCALE: 0.010

DRAWING NL_4BER: SS-A01690

DIMENSIONS:

Diameter - In.

Exit

Throat

Inlet

Lip Angle

Area - Ft 2

Exit

Throat

Design exit Mach No.

No of nozzles

Centerline of the two fwd. nozzles @ Xs 2.854

Centerline of the two aft nozzles@ X 3.081
S

Nozzles canted 20 degrees forward, away from O/ET

_%TLL SCALE MOEEL SCALE

12.14 .1214

7.00 .o7

7.oo .O7OO

13° 13°

•8038 .o0oo8038

•2673 .OO002673

2.64 2.64

h (in two blocks)
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TABLE Ill. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: SRB AFT SEPARATION NOZZLE BLOCK - NI02

GENERAL DESCRIPTION: Aft separation nozzles for Vehicle 5 Configuration

solid rocket booster.

MODEL SCALE: O. 0!0

DRAWING NUMBER: SS-A01690

DIM_SIONS:

Diameter

Exit

Throat

Inlet

Lip Angle

Area - Ft2

Exit

Throat

Design Exit Mach No.

No. of nozzles

FULL SCALE MODEL SCALE

12.14 .1214

7.OO .07OO

7.OO .07OO

13° 13°

•8038 .OOOO8O38

•2673 .O000t_ 73

2.64 2.64

4 (In two blocks)

Centerline of the four (4) nozzles @ Xs 18.90 - nozzle mounted on SRB

aft shut, canted 20° aft, away from O/ET
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT:

GENERAL DESCRIPTION:

external dim. as No_
U|

MPS NOZZLES - NI03

Non-flow-through MPS nozzle duchy nozzle - same

MODEL SCALE: O.010

DEAWING NUMBER: SS-AOI687

DIMENSIONS:

MACHNO.

Length- In.
Gimbal Point to Exit Plane

Throat to Exit Plane

Diameter - In.

Exit

Throat

Inlet
Area - Ft 2

Exit

Throat

Gimbal Point (Station)

Upper Nozzles
X

Y

Z

Lower Nozzles

X

Y

Z

- In.

Null Position - Deg.

Upper Nozzle
Pitch

Yaw

Lower Nozzle

Pitch

Yaw

FULD SCALE

1445. O0
O.O

443. oo

1468.17

_53.o
3_2.64

16°

0o

lOo

0

MOIEL SCALE

lb._50
0.0

_-.43o

i_.682
0.530
3.h26

16°

0o

i0o

0
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TABLE IIl. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: SOLID ROCKET BOOSTER NOZZLES - NI06

GENERAL DESCRIPTION: SRB nozzle to lines used with $22

MODEL SCALE: 0.010

DRAWING NUMBER: VC77-OOOOO2D

DIMENSIONS: FULL SCALE

Diameter, Dex - In. (I.D.) (exit) 145.64

Diameter, Dex - In. (O.D.) (exit) 147.64

Diameter, DT - In. (throat) --

Diameter, Din - In. (inlet) --

Area - Ft 2 115.688

Gimbal Center Coordinates:
Left Nozzle

XB - cold

XB - hot
Yo
z_

Right Nozzle

XB - cold
XB hot

Yo
zT

Null Position - Dec.
Left Nozzle

Pitch

Yaw

Right Nozzle
Pitch

Yaw

1863.458

1875.358

- 25o.5o
4oo.o

1863.458

1875.358

25o.5o
4oo.o

±8

+8

MODEL SCALE

O.0116

18.635

18.754

- 2.5o5
h.ooo

1.863

1.875

2.505
h.ooo

+8

+8
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TABLE Ill. MDE_L DIMENSIONAL DATA (Continued)

MOIEL O0MPONE_T:

GENERAL _SCRIPTION:

circular cross-section with mounting flange.

XB 15.022 to XB 15.199.

MODEL SCALE: 0.010

DRAWING Nt_BER: SS-A01667 and SS-A01690

DIM_IONS:

Length, In.

Tunnel, Depth

Max Width

Max Depth @ L.E.

Radius

Tapes @ L.E.

Radius @ L.E.

SRB PROTUBERANCE - PS20

Electrical tunnel on SRB side, 30° taper L. E.

Tunnel discontinued from

138_.7 13.847

_.30 .043

16.90 .169

7.30 •073

8.3o .o83

300 30°

ll._0 .ll_
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TABLE Ill. MOIEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: SRB PROTUBERANCE - PS26

GENERAL _ESCRIPTION: SRB aft attach point stiffener ring, trimmed and

enclosed from PS14 , extends for 292.7 deg. around lb6 in SRB

MODEL SCALE: 0.010

DRAWING ND_BER: VCTT-OOOOOPF. ICD-2-O00001 Rev. A, see Dwg.

DIMenSIONS:

Length, In.

Max Width varies zero to 16.20"

Location _ XB

FULL SCALE MOIEL SCALE

17.70 0.177

1511.1 15.111
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Component

PS27

PS28

PS29

PS31

PS32

Ps33

TABLE III. MODEL DIMENSIONAL DATA (Continued)

Definition

SRB Nozzle Actuator Struts, protuberance on

SRB nozzle skirt, defined by ICD-2-OOOOI, Rev. B

Solid Rocket Booster separation rocket motor

fairings per model dwg. SS-AO1667-38. Located

on SRB skirt aft of rear structural ring at
¢ = o....36oRH

32_ --_360° LH

Solid Rocket Booster tiedown stE_ts located on

SRB skirt per model dwg. SS-A01667-30
located at:

Model Scale

XB = 18.603--,19.306

= 30°, 1500 , 210 °, 3300

Full Scale

X = 1860.30-_1930.60
_= 30o,150°,210o,330°

Solid Rocket Booster command antenna per model

dwg. SS-A01667-28, located at:

Model Scale

x = _.026--_.526
_= 0o & 1800

Full Scale

X = 402.60--_452.60
_= 0o & 180°

Solid Rocket Booster data capsule and camera

per model dwg. SS-A01667-26, located at:

Model Scale

X_ ==90°_'O17-_'_O2RH

= 270 ° LH

Full Scale

X_= 401.70--,_0.20= 90° RH

= 270 ° LH

Solid Rocket Booster 3 intermediate structural

rings per model dwg.

Model Scale

x = 16.559
= 17.319
= 17.760

SS-AO1667-8, located at:

Full Scale

x = 1655.9o
= 1731.90

= 1776.00
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T,_BLE III. MOD_L DIMENSIONAL DATA (Continue@)

Component
_r

PS34
_o_ Rocket Booster aft cable bo_s_ng per

mod_! Sraw_ng SS-A016_7-]2, _ocate8 at:

Model Sea].e Full Scale

X_ = QOv4"_26--_I8"554RH

= 180 ° LH

X = I_72.60--,1855.40

_= 90 ° RH

180 ° LH
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TABLE Ill. MOE_L DIMENSIONAL DATA (Continued)

MO_EL COMPONENT: SRB PROTUBERANCE - PS35

GENERAL E_SCRIPTION: Ring stiffener located at the point where the skirt

flares. The stiffener is on I-beam.

MODE_ SCALE:

DRA_ING N_BER:

DIM_WSZONS:

Height, In.

Length, In.

O.010

SS-A01690

Location _ XB =

FULL SCALE MO_ SCALE

7.9 •079

3.O .O3O

1837. & 18.37_
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TABLEIll.

MODEL COMPONENT:

GENERAL DESCRIPTION:

of T35

MODEL DIMENSIONAL DATA (Continued)

LO2 RECIRCULATION LINE - P723

LO 2 recirculation line on right-hand upper side

MODEL SCALE: 0.010

DRAWING NUMBER: VL78-000063, VLT8-OOOO62B, Martin-Marietta 82600207000

DIM_FSIONS:

Leading edge at:

Trailing edge at:

Line diameter

FULL SCALE _ SCALE

XT I0_0.667 I0._07

YT 9h. 169 O.9_2

ZT 5hO.934 5.I_o9

2062.920 20.629

YT 70.0 0.700

ZT 573.934 5.739

_..o 0.040

Centerline of line located radially at _ = 33°h5 '

(Right of TDC looking forward)
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TABLE III. MOIEL DIMENSIONAL DATA (Continued)

MOIEL COMPONERT: EXTERNAL TANK PROTUBERANCES - PT25

GENERAL D_SCRIPTION: Right-hand electrical conduit line on T35

LH 2 pressure sensors llne and L02 vent valve actuator llne.

with

MODEL SCALE: 0.010

DRAWING NUMBER: VL78-000063, VLT8-OOO062B, Martin-Marietta 82600207000

DIMenSIONS: FULL SCALE MO_EL SCALE

Leading edge at: _ 371.0

YT

Trailing edge at: XT 847.8

rT

2.0 x 6.0 0.2 xo.o6

Line diameter

Centerline of line located radially at _ = 31031 ,
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TABLE Ill. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: LO 2 PRESSURE LINE - PT26

GENERAL DESCRIPTION: LO 2 pressure line on the T35

MODEL SCALE: O.010

DRAWING Nt_ER: VL78-000063, VL78-0000623, Martin-Marietta 82600207000

DIMENSIONS:

Leading edge at:

Trailing edge at:

Line diameter

FULL SCALE M0_L SCALE

XT 360.733 3.607

YT 15.1_5 .1515

ZT 407.718 _.077

XT 2083.5 20.835

YT 63.25 0.633

ZT 609.0 6.090

2.0 0.020

Centerline of line located radially at _ = 27°
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TABLEIll.

MOIEL COMPORERT:

GENERAL DESCRIPTION:

MO_L D_4E_SIONAL DATA (Continued)

ELECTRICAL LINE - PT29

Left-hand electrical conduit line on T35

MODEL SCALE: 0.010

DRAWING NUMBER:

DIM_IHIONS:

Leading edge at: XT 37!.0

Trailing edge at: XT 847.8

YT

Line diameter

Centerline of line located radially at _ = 31°31 '

FULL SCALE

8.478
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TABLEIII. MODELDIMENSIONALDATA(Continued)

Componen%

PT33

PT39

Definition

External Tank LH2 pressure line per
dwg. SS-AOI668-9. Located at:

Model Scale

XT = 10.600-.20.580

= 330°0 '

model

Full Scale

xT = io6o.oo-.2o58.oo

= 33000'

External Tank nose probe per model dwg.

SS-A01668-5. Located at:

Model Scale

XT = 3.225-.3.413

Max. Dia. = .069 in.

Full Scale

XT : 332.5--.341.3

Max. Dia. : 6.90 in.
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TABLE llI. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT:

GENERAL DESCRIPTION:

configuration 140A/B rudder)

MODEL SCALE: O.010

DRAWING NUMBER: VLTO-OOOIh6B, -000095

DIMENSIONS:

Area, Ft2

Span (equivalent), In.

Inb'd equivalent chord, In.

Outb'd equivalent chord, In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord

At 0utb'd equiv, chord

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

RUDDER - R5

Configuration 140C orbiter nldder (identical to

FULL SCALE MODEL SCALE

100.15 0.01002

201.00 2.010

91.585 0.916

50.833 0.5o8

o.400 o.4o0

o.4oo o.4o0

34.83

26.25

34.83Hingeline

Area Moment (Product of Area and _), Ft 3 610.92

Mean Aerodynamic Chord, In. 73.2

34.83

26.25

34.83

o.ooo61o

0.732
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TABLE III. MOIZL DIMENSIONAL DATA (Continued)

MOE_L COMPONENT: BOOSTER SOLID ROCKET MOTOR - $24

GENERAL DESCRIPTION: Booster Solid Rocket - modified Vehicle 5

MODEL SCALE: O.010

DRAWING NL_4BER: SS-A01690

DIM]_WSIONS:

Length (Includes Nozzle) - In.

Max. Width (Tank Dia.) - In.

Max. Depth (Aft Shroud) - In.

Fineness Ratio

Area - Ft2

Max. Cross-Sectional

Planform

Wetted

Base

WP of BSRM Centerline (ZT) - In.

FS of BSRM Nose (XT) - In.

FULL SCALE

1789.6

15o.o

208.0

II. 931

236.0

400.00

200.00

MOE_, SCALE

17.8 

1.5oo

2.08

11.931

.o2%o

4.00

2.O0
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TABLEIII. MODELDIMENSIONALDATA(Continued)

MOEELCOMPONENT:

GENERALDESCRIPTION:

SS-A01692and SS-A01689, ICD 2-00001 Rev. B

M01ELSCALE: 0. 010

DRAWINGNUMBER: VC78-00002

DIMENSIONS:

Length - In. 1852.5

MaxWidth (Dia.) - In. 333

Fineness Ratio L/D 5-5631

Area - Ft2

Max Cross-Sectional 604.81

W.P. of Tank Centerllne (XT) in. 200.0

/-- FRI_

XT 3.605- /
/

.o64_ ._- _ -

XT 3.225 XT 3.710

EXTERNAL TANK - T35

External oxygen-hydrogen tank per Rockwell drawings

FULL SCALE MOE_L SCALE

18.525

3.33

5.5631

ZT _.00

SPIKE NOSE
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MO_EL COMPONENT: VERTICAL - V8

GENERAL DESCRIPTION: Configuration 140C orbiter vertical tall (identical

to configuration I40A/B vertical tail).

MODEL SCALE: 0.010

DRAWING NUMBER: VTO-0OOlhOC. -000146B

DIMENSIONS: FULL SCALE MODEL SCALE

TOTAL DATA

Area (Theo.), ft2
Planform 413.253 0.0h13

Span (q"neo.), in. 315.720 3.157

Aspect Ratio 1.675 1.675

Rate of Taper 0.507 0.507

Taper Ratio 0.404 o._0_

Sweep Back Angles, degrees
Leading Edge 45.000 45.000

Trailing Edge 26.2 26.2

0.25 Element Line 41.130 41.130

Chords:

Root (Theo.) WP 268.500 2.685

Tip (Theo.) WP I08.470 1.085
MAC 199.808 1.998

Fus. Sta. of .25 MAC 1_63.50 lh.635

W.P. of .25 MAC 635.522 6.355

B.L. of .25 MAC 0.000 0.000

Airfoil Section

Leading Wedge Angle, deg.

Trailing Wedge Angle, deg.

Leading Edge Radius

I0.000 i0.000

14.920 14.920
2.00 .020

Void Area 13.17 0.00131

Blanketed Area 0.00 0.000
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TABLEIII. MODELDIMENSIONALDATA (Concluded)
MODELCOMPONENT: WING - WII6
GENERAL DESCRIPTION: Configuration 140A/B orbiter wing.

NOTE: Identical to Wll 4 except airfoil thickness. Dihedral angle is
along trailing edge of wing.

MODEL SCALE: 0.010 DRAWING NO. :

DIMENSIONS:

TOTAL DATA

Area (r_eo.), ft 2
Planform

Span (Theo.), in.

Aspect Ratio

Rate of Taper

Taper Ratio

Dihedral Angle, degrees

Incidence Angle, degrees

Aerodynamic Twist, degrees

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

0.25 Element Line

VLTO-OOOI4OA, -000200

FULL SCALE MODEL SCALE

2690. O0 O.2690

936.68 9.36T

2.265 2.265

I.177 i.177
O. 200 O. 200

3.500 3.500

o. 500 o. 5o0

+ 3- 000 + 3- 000

45.000 45.000

- lO.O56 - io.o56

35.2o9 35.209

Chords:

Root (Theo.) B.P.O.O. 689.24 6.892

Tip, (Theo.) B.P. 137.85 1.379
MAC 474.81 4.748

Fus. Sta. of .25 MAC 1136.83 11.368

W.P. of .25 MAC 290.58 2.906

B.L. of .25 MAC 182.13 1.823

EXPOSED DATA

Area (Theo.), ft2 1751.50 0.1752

Span, (Theo.), in. BP108 720.68 7.207

Aspect Ratio 2.059 2.059

Taper Ratio O. 245 0.245
Chords

Root BPI08 562.09 5.621

Tip 1.O0 b/2 137.85 1.379
MAC 392.83 3.928

Fus. Sta. of .25 MAC 1185.98 11.860

W.P. of .25 MAC 395.40 3.954

B.L. of .25 MAC 251.7T 2.518

Airfoil Section (Rockwell Mod NASA) XXXX-6&

Root b/2 = O.113 0.113

Tip b/2 = 0.120 0.120
for (z) of (2) Sides

Leading Edge Cuff^
Planform Area, ft_ I13.18 0.0113

Leading Edge Intersects Fus M.L. @ Sta 500.00 5.000

Leading Edge Intersects Wing @ Sta 1024.00 lO.2hO
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TABLEIV. SUMMARYOFFLOWSIMULATIONPARAMETERSFORTHEBSM

A. FREESTREAMCONDITIONS FREEFLIGHT WINDTUNNEL

DynamicPressures, _PSF) 55.0 165.6
MachNumber,M 4.46 h.5
Altitude, h (ft) 142,830 ---
Reynolds Number, Re J6.95 x lO6 1.62 x lO6

i

B. BSM FLOW CHARACTERISTICS PROTOTYPE MODEL

Chamber Pressure, Pc (psia)

Chamber Temperature, Tc (OR)
Average Specific Heat Ratio,_

Nozzle Expansion R2tio,_

Nozzle Lip Angle, 81ip (deg.)

Nozzle Exi% Area, Ae (In2)

Exit Mach _mber, Me
Exit Pressure, Pe (psia)

Mass Flow Rate/Jet, • (ibm/sec)

Momentum/jet, • Ve (ibf)
Thrust/Jet, T (ibf)

1800 iIS4
5435 530

1.29 1.4

5.826 3.00
8 13

44.94 o.o1157

2.94 2.64
44.50 53.4
86 O.lOO9

20,000 6.03

22,000 6.647

C. JET-TO-FREE STREAM PARAMETERS FLIGHT TUNNEL

Thrust Ratio, TH/(qsref )

Momentum Ratio, • Ve/q Sre f

Mass Flow Ratio, _/(P_ V_ Sref)

Pressure Ratio, Pe/P_

Momentum Flux Ratio. q Jet/q_
(250 inches F.S. downstream

of nozzle exit plane)

Pl,me cross-sectional

Area at 250 in., A Plume (in 2)

4oo 4Ol.4

364 364

120 22h

1704.3 658.4

o.18o3 o.18o5

145,220 14.522

*Reynolds number based on orbiter body length (LORB = 107.5 ft. Full
Scale)
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1. W-l138A Separation Rig Envelope in Taw Plane

Figure 2. Continued.
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SRB PITCH

AXIS _I

\

&

I

For L.H. (ref.) SRB

a = _.995
_1 " 2.256

12 " 25.983
y_ = o.yr85
Xo .0.6_z

,_ x_IG = _,/1 + _'2cos

POSITION '

J
/-- o/_ _.

I
) (1-co,4_) - _ro sl.4_] (1/co. <o/T) fJJ

l,_x. r_, + lrpon + Y_./co_4_ - _o co.4_ + (_l +]2_°'_,_) si,, 4_

Determine Tre f for each installatlon M follow8: wlth Z5_ -0, ZIT set at

& known position, and the O/E_ centered between LK and R{ SRB'I, read YPOT1

and calculate Yref.

m. Separation Rig Geometry and Equations

Figure 2. Continued.
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n. C_S Docking Equations

Figure 2. Continued.
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INDEX TO DATA TABULATIONS

DESCRIPTION

Isolated O/ET Aerodynamic Data

O/ET Aerodynamic Data

All SRB Separation Jets Off
All SRB Separation Jets On

Left SRB Separation Jets On
Right SRB Separation Jets On

Left SRB Aerodynamic Data

All SRB Separation Jets Off
All SRB Separation Jets On

Left SRB Separation Jets On
Right SRB Separation Jets On

Right SRB Aerodynamic Data

All SRB Separation Jets Off
All SRB Separation Jets On

Left SRB Separation Jets On
Right SRB Separation Jets On

O/ET Base Pressures

All SRB Separation Jets Off
All SRB Separation Jets On

Left SRB Separation Jets On
Right SRB Separation Jets On

SRB Thruster Pressure Data

All SRB Separation Jets On
Left SRB Separation Jets On

Right SRB Separation Jets On

Tunnel Operational Parameters

All SRB Separation Jets Off
All SRB Separation Jets On

Left SRB Separation Jets On
Right SRB Separation Jets On

DATA SET
I.D.

OVTI01- 15

OVTO01 - 179
OVT501 - 733
OVTL01 - L59
OVTR01 - R63

LVTO01 - 179
LVT501 - 733
LVTL01 - L59
LVTR01 - R63

RVTO01 - 179
RVT501 - 733
RVTL01 - L59
RVTR01 - R63

PVTO01 - 179
PVT501 - 733
PVTL01 - L59
PVTR01 - R63

TVT501 - 733
TVTL01 - L59
TVTR01 - R63 *

SVTO01 - 179
SVT501 - 733:*
SVTL01 - L59 *
SVTR01 - R63-m

PAGES

1 . 8 (¥01. I)

8 - 165
166 - 374
375 - 425
425 - 479

479 - 636
637 - 845
846 - 896
896- 950

95_ - 1107 (Vol. 2)
1108 - 1316

1317 - 1367

1367 - 1421

1421 - 1578

1579 - 1787

1788 - 1838

1838 - 1892

1893 - 2101 (Vol. 3)

2102 - 2152

2152 - 2206

2206 - 2363

2364 - 2572 -

2573 - 2623

2623 - 2677

* RTFWdata are unavailable to DMS; lack of data is noted by asterisks in

these data sets.
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